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Gene clusters (red) and deserts (green) group together 
in characteristic patterns.




ene-poor chromosomal regions are more often found in the nuclear 
periphery, and gene-rich regions are more often found in the nuclear 
interior. But Shopland et al. (page 27) are the ﬁ  rst to analyze how multiple 
gene-poor and gene-rich regions are organized relative to each other. They ﬁ  nd 
that gene-rich regions often cluster together while pushing interspersing genic 
deserts to the nuclear periphery, even in the absence of active transcription.
Shopland et al. studied a 4.3-Mb region of mouse chromosome 14 that 
has four gene-rich regions interspersed with four gene deserts. FISH probes that 
distinguished the genic and nongenic regions showed that the chromosome 
bent into three classiﬁ  able patterns: a striped pattern that resembled the linear 
sequence order; a zigzag pattern with the four coding regions next to one 
another and the gene deserts displaced to one side; and a clustered “hub” of 
gene-rich segments with peripherally arranged deserts. Combinations of these 
three patterns were also evident. The deserts often lined up at the edge of the 
nucleus, where they might contact the lamin meshwork.
The chromosomal arrangements did not appear to depend on transcrip-
tion at a common site, nor did the gene-rich regions associate with aggregates 
of RNA splicing factors referred to as speckles. Moreover, the patterns persisted 
when transcription was blocked by drugs.
Given the limited inﬂ  uence that transcription appeared to have on the genome organization, 
it remains unclear how or why the chromosome bends into these conﬁ  gurations. The researchers 
speculate that the gene-rich regions share some regulatory proteins, as might the deserts, and thus 
are drawn together by cross-talk. There are genes in the region that act in the same developmental 
pathways, which might support this idea, but while coexpressed they have not been shown to be 
coregulated. Whether such associations are the result of passive chromatin wiggling or an active 
pulling process remains to be seen.
Opposites attract
T
he nectin family’s preference for heterophilic 
interactions prevents one dendrite from 
forming an attachment to another and leads 
to proper wiring in the nervous system, according to 
Togashi et al. (page 141).
During embryonic development, neurons send out 
axons and dendrites. And though dendrites bump into 
other dendrites, only connections between axons and 
dendrites mature into synapses.
Cadherin and catenin proteins are found on both 
sides of a neuronal synapse and are required for 
synapse formation but do not appear to control the 
selective attachment between axons and dendrites. 
Members of the nectin subfamily of immunoglobulin 
proteins, however, are distributed asymmetrically at 
mature synapses with nectin-1 (N1) on the axonal side 
and nectin-3 (N3) on the dendritic side.
Looking at hippocampal neurons in culture, To-
gashi et al. found that N1 expression was restricted to 
axonal projections and the localization was dependent 
on the protein’s cytoplasmic domain. N3 was expressed 
throughout the cell but was more abundant in dendrites.
Disruption of these patterns by overexpression of 
N1, which drove N1 into dendrites, led to inappro-
priate dendro-dentritic contact. N1–N3 complexes were 
formed at these abnormal contacts. Additionally, link-
ing the N3 cytoplasmic domain to the N1 ectodomain 
led to aberrant junctions.
After the nectin pro-
teins formed heterophilic 
connections, cadherin 
and catenin proteins ac-
cumulated at the nascent 
synapse and formed 
homophilic connections, 
allowing maturation of 
the junction. Togashi et 
al. hypothesize that such 
interplay of heterophilic 
and homophilic adhe-
sion molecules gives 
cells the variety of con-
tacts they need to sort 
properly.